Inhibition of mitotic-specific histone phosphorylation by sodium arsenite.
Synchronized cultures of Chinese hamster cells (line CHO) were used to measure the effects of 10 mum sodium arsenite on histone phosphorylation. This treatment caused cell proliferation to be temporarily arrested, after which the cells spontaneously resumed cell proliferation in a radiomimetic manner. Immediately following treatment, it was found that sodium arsenite affected only mitotic-specific H1 and H3 phosphorylations. Neither interphase, nor mitotic, H2A and H4 phosphorylations were affected, nor was interphase H1 phosphorylation affected. The phosphorylation of H1 was inhibited only in mitosis, reducing H1 phosphorylation to 38.1% of control levels, which was the level of interphase H1 phosphorylation. The phosphorylation of both H3 variants was inhibited in mitosis, the less hydrophobic H3 to 19% and the more hydrophobic H3 to 24% of control levels. These results suggest that sodium arsenite may inhibit cell proliferation by interfering with the cyclin B/p34(cdc2) histone kinase activity which is thought to play a key role in regulating the cell cycle. It has been proposed that H1 and H3 phosphorylations play a role in restructuring interphase chromatin into metaphase chromosomes. Interference in this process by sodium arsenite may lead to structurally damaged chromosomes, resulting in the increased cancer risks known to be produced by arsenic exposure from the environment.